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(54) SUBSTRATE FOR SEMICONDUCTOR DEVICE 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a substrate for a semiconductor 
device with which a sufficient resin bonding strength can be maintained, 
even after a reliability testing of temperature cycle test, etc., by 
improving the resin bonding strength on a substrate of W and/or Mo-Cu 
alloy. 

SOLUTION: This substrate is provided with a substrate consisting of a W 
and/or Mo-Cu alloy, an Al coated layer consisting of crystal grains of 0.1 
to 10 li m diameter and an oxide layer of 10 to 800 &angst; thickness 
which is formed by natural oxidation of the surface of the Al-coated 
layer. This substrate 1 is jointed by the members of various kinds of 
package main bodies 2, etc., and resin 3, and it maintains a resin joint 
strength which is suitable for practical use even after reliability testing. 
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12 


10 


10 


2 


1.0 


500 


13 


50 


50 


2 


1.0 


500 


14 


70 


70 


2 


0.5 


500 


15 


100 


100 


2 


0.1 


500 


16 


200 


200 


2 


0.1 


500 



[0049] mntz&umzi^x. mmmitmm 30 



m m & ajkgfvw > 



Mmimm.'g. pct» hast« 



MiPf 3£g lOOtHf* 1000WA lOOB^ffl 300B#F^ lOOBtK 300B#RH 



12 1.9 1.4 0.9 1. 


1 


0.7 


1.2 


0.8 






13 1.9 1.4 0.8 1. 


1 


0.7 


1.2 


0.8 






14 1.7 1.2 0.8 1. 


0 


0.6 


1. 1 


0.8 






15 1.4 1.0 0.8 0. 


8 


0.4 


0.9 


0.5 






16 1.4 0.7 0.8 0.6 


0.2 


0.7 


0.3 






[0 0 5 1] Sifig0iJ4 






Rm a x 


a i mm 








40 


Kg 


(wt%) 


(Mm) 


(Mm) 


(A) 






17 


0.08 


2 


1.0 


500 






18 


0. 12 


2 


1.0 


500 






19 


50 


2 


1.0 


500 






20 


100 


2 


0.1 


500 






21 


120 


2 


0.1 


500 






[0 0 5 3] fc\Z* 


^mmi tmmvmmzm^T j i 


i&7\Z^fzo 




S K 6 8 5 0 JC3 








[0 0 5 2] 








;fr£>ftfrZ>£o\Z, A 1 


[^7] 






iiW0.1-10//m(7)»T't), R 




50 


m a x ffi 0 


. 1 /zmJ:0/h^l^X(il 0 0 um£03: 



( 8 ) 
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13 

^HfHi. PCTRtfHASTa^iOffi (10 00$ 

wit*) mf&-vte»&&&ifimm±3L»<DU\,*o. $ k 

g f /mm ? Et±T& ^ EMC 3 0 0 B#R8<D P C T 

RffHASTHRSOtt^HO. 5kg f/mm ? ^ 

ar « & i 



14 



[0 0 5 4] 
BE8] 

^ a (kgfyW) 



SSMMi^g PCTISS HASTiM 



17 1.4 0.7 0.5 0.6 

18 1.4 1.0 1.0 0.8 

19 1.9 1.4 1.2 1.1 

20 1.4 0.9 0.7 0.7 
2! 1.4 0.7 0.5 0.6 

[0 0 5 5] Sfc, ±E©^SWTRmaxA<8/zmifi 

u \z ttfB«#& ^ h<D<D. <zxrc 5 y*tf±% < U 

ZZLtrfftfr-DtZo MiC PCT^M'HASTM^ 

T3 o omm^m^^&^m^m^it^mmi,rztz. 

5, Ctl^Rma x^8 MmC0M*4C04 , T\ &&&&& 
0.3 kg f /mm^T^feco^l O %^m<DWi^m 
mZftfZo 20 
[0 0 5 6] 

Jt^J 2 ±gE HfigffJ 1 £ l^fo^feT, 10li%Cu 

MTA l&gH£^/£bAco ^ ^^*Mtc^$n 
fc?U££teO. 9 /zrru ^ffi^Rmaxfil/zmT 



oo+w looo^M ioop^i wmm \omm soman 

0.3 



0.7 
0.9 
1.2 
0.8 
0.7 



0.7 
0.8 
0.6 
0.3 

?<7)J¥£te2 Mm, 



0.2 
0.6 
0.7 
0.5 
0.2 
h 0 , A 1 

0 /imti^L 

[0 0 5 7] ^CD«, ±M*P<f 3 0 O'C^TJn^'r^^ 

(h^^o, a i &mm±izmmi s o o Acowtitm&m 

1 SSgco±(C, KHLJIi: LTi?2 5 0 0 AcDTJI/V-f 

J I S K 6 8 5 OlcSoa>T^8§*£^g£$J£U 
^<Z>^£TI5S9 (C^bfco 

[0 0 5 8] 

[«9] 



^ ^ g (kgf/W) 



22 
23 



(A) 
1500 
500 



mm mmwm&s. pct« hast« 

lOOtfW 1000^^1/ lOOB^ 300^ \00mm 300&#P*1 



0.8 
1.8 



0.4 
1.4 



0.9 



[0059] tomm<tizj:omf%i<fzm^mm$:^-? 

IK, ^Tj^^S^O. 5 k g f /mm 2 RT£& 
£f2 2C0^*^r-H^, ffi^*JS^J^T^8g<hA 1 « 

[0060] —jj. mitrntLxTji^-f hmz&f&i' 



0 . 5 k g f /mm 2 W±^^g^I^§ 40 

fzfz&\zcu -w&&<Dmmmz&tetitifz 0 



[0061] m 



A 1 



0.1 - 0.2 

1.1 0.7 1.2 0.8 

±mmmm 1 hmmu^m^, ioii%cu-w^ 

^W&^tzo :©^»RmaxliUm, HmZ 
teO. 9 un\X^^tZo VK\Z. Z.(D&£±\Z, Ml&M 1 
tl^^^STA 1 &mm*Bf&L. ^COA 1 »S«CO 
BIJ?£TfS*i Olz^T<ko\zmtts-£fzo 
th. A 1 tll^iSgii L 0 /zmT^^J^o £ 

tz. &a i ttMS^aBfcg^^tiCeto^^nrcK 

[0 0 6 2] ^CD&, ^M^tCO^T. §gfi£#Jl 
(Dffim&m^T J I S K 6 8 5 0 {CSo*^T»Sg}^^ 
^S^MI^b, ^O^^^l OtCftfitT^L/io 
[0 0 6 3] 
ttlO] 

^ (kgf/mm ? ) 



&mm&&& pcTjig HASTfig 



mm (tim) &m ioowfr iooow^ \omm mmm \omr$ mmr& 



24 


0.08 


l.O 


0.8 


0.6 


0.6 


0.3 


0.7 


0.3 


25 


0. I 


1.2 


0.9 


0.7 


0.7 


0.5 


0.8 


0.5 


26 


2 


i.9 


1. 4 


0.8 


t. I 


0.6 


1.2 


0.7 


27 


100 


L4 


l.O 


0.7 


0.8 


0.5 


0.9 


0.6 



( 9 ) 

15 

28 150 1.0 0.8 0.6 

[0 0 6 4] ±gE0tS%ft>&#«i«J:5<::. Al^Ii 
(Dm^WO. 1 w m<fcO/h£^K:ftRtfl 0 0 (imiD 

^L<. P C TR^H A S TMt 1 0 0SffiM©S^ 
mtO. 5 kg f/mm'«iTi»±^l«&l^® 

«ric3 o omme>m&.&.me>mmm-£i&mi*o. 3 

kgf/mm'KTtftO. IfciSL^SSttl/^ 

itm^^u^-Dtz. a 1 siicf^^'i oom 
mmx'&ifz. &tz. mm 1 o o u mcoA 1 wmmnw 

IC. ±E*J6«lc*t»T. A 1 &&»©ffilJS£2 0(zmi5 

gt*o. o o timcD^aytwmmizmammt 

ttfrvtc. fcT. 4IttSW4t. AltSBJB© 
[0 0 6 5] fgflgfflJ6 

±jemmm i <hi^«i^^i£-r. i o mm% c u -w-&& 

BiTltfm, ai^tt^TO. 9 um-dh'O, A 1 & 
BJB©*SS«mtt£T 1 - 0 u m. Rtf A 1 &ffi»±© 
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16 

0.5 0.3 0.6 0.3 
eaSBKtBOJPSte^T 5 0 OAtfeofc. 
[0 0 6 6] 

«n] 

K£l2 9 : 9 9fiS%A 1 -Mg^ 
UM3 0 : 9 9fiS%A 1 -Mn&i 
KI4 3 1:99 11% A 1 - S i 

urn 32:99 mm%A 1 - C u ^£ 



!K»3 4:90: 
M*4 3 5 : 9 0 : 
K&3 6 : 9 0: 
13^3 7:9 01 



t%A 1 -Mg^ 

t%A 1 -Mn^ 

t%A 1 - S i 

t%A 1 -Cu&i 



W£S fl«!f)W^t PCT« HASTMg 



K&3 8 : >>^;i^> (9 4. 511%A 1-4*4 
%Cu-0. 5li%Mg-0. 5M%Mn-g|gKF e 
StfS i ) 

[0 0 6 7] ±EftK3»tt a i $Lmm<?)mf8.mz soy 

tf* Hffifll tra«0«I|g*ffl^»TJ I S K 6 8 5 0 
lcS^T»I6»^B«£»}£Lfc. TIE 

[0 0 6 8] 
[$12] 
S (kgf/mm') 



M*4 lOOtfW lOOOW lOOBSBB 



29 
30 
31 
32 
33 
34 
35 
36 
37 
38 



1.8 
1.7 
1.9 
1.5 
1.7 
1.3 
1.4 
1.5 
1.5 
1.4 



1.3 
1.2 
1.4 
I. 1 
1. 1 
1.2 
1. 1 
1.3 
1.2 
1.3 



0.9 
0.9 
1.0 
0.8 
0.7 
0. 7 
0.9 
0.9 
0.8 
0.8 



1.0 
1.0 
1.1 
1.0 
0.8 
0.9 
1.0 
1.0 
1.0 
0.9 



[0 0 6 9] ^o^cto, vjmms&m. &ztmm& 

U%&m<Dm^g.£h* 0.5kgf/mm ! ^±(?)Sff 
&^Wf#^ni)^tW^o f^> AI^WSCO 40 

4-3 8Tts, a i #9 9mm%<Dum2 
9-3 3icit^*£, &mmT*<Dmm&mmm<Dm& i & 

[0070] mmmj 

S?fflSTFtC6 0 OU'lWfelt M£f40T*te*T 50 



30QB5f!H lQOESf^ 300B#r^ 
0.6 1.1 0.7 
0.6 1.1 0.7 
0.7 1.2 0.8 
0.6 1.1 0.8 
0.6 0.9 0.7 
0.5 1.0 0.6 
0.5 1.0 0.7 
0.5 1.0 0.7 
0.5 1.0 0.6 
0.5 1.0 0.5 

mmm^izftmz^fzA \mmzm^»^mmLT5 o 

/zmt*l, mmzi&faLfZo ^4 1TliAlff)^ 

mi&Ltzo 

[0071] *;<d'&. ^ufMz-D^x. i tmm 
(ommzm^T j is k 6 8 5 o\zm~3^Tm%&& 
%>mzmfeL, ^o^^TfiE^i 3{c^b/io # 

^ORmax^Tl/zm, ^<DmM\ZMj$.-£tLtz1l 

^^To.9/zm, a i &mm<n&&mm*i£Ti. 

0 0AT*ofco 
[0 0 7 2] 

[in] 



( 10 ) 



m % g (kgf/nmr) 
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PCTjiS HASTISg 



1**4 3£g lOOtfW lOOOtfW 10MU 



39 
40 
41 



1.8 
1.8 
1.7 



1.2 
1.2 
1.2 



0.9 
0.9 
0.9 



0.9 
0.9 
0.9 



[0073] ±ia©issm*^. ±ie© lA-rruz^fticj: 

^SS^ffSttKUfflS^St fo 0. 5 k g f / 
[0 0 7 4] HM^J 8 



±ffiHJi^J 1 tra^tCLT. Cu-W^lXliCu-M 
[0 0 7 5] M2\Z I C/tvlr-yTli. *fglK!©*1£ 

lOAitii (H^-a-r, wti^d) ©^-s^st/i 20 

y >r- >?*fl£ 2 © (f^ffJC tt. ¥*t*5F 7^4 JPWJB&: 

4 tn«ia»t©«aMSf«!©fc«>c. ^##^-y^4 
©/~W KIC* >tV >^y<*-7©— i«a«8M*;*n, 

* >x-f >^ «7-f -V— 7 Oita/^ $r— 2 ICJB 

*w 2 cut o (ttt & nfcnaisiatt&ttfflo&jiB u - h tr 

>8k:»«ltSnT^*. ft. ^tt^u/yM©}^'^ 30 
AWy-v##:2l£te£9at»#£ft-5. 

[0 0 7 6] 13©IC/Vv!r-yH 0 2co/1-7y- 
zstit&LT. 7/4 1 [Cftf ]|g& fO» 

CCD I C/ty^r— -/Ttt. *f£l?!©St6 1 OA 1 «ffi)S 
S»Wfc38(H*«. A 7 ^-y^lROt#ift? 1 774 40 

[0 0 7 7] £©«fc5K¥«#^y:7"4£*f£lfcifiJ& 
»«T*«iSOI C/tyir— 5>IC*»HTtt, ¥##^y 

^4 &£tt-r&ffii<z>£tt i (DBVutmzmmznr. m 

itl,m4tzm?J:olz, thViCD&tt2BVtt?Z>z\t$> 
T££o ft. 141:^^1, -e-CDflb«^fi£«0 2 

[0 0 7 8] W±Oi2~4 tC*5WS/tyy-— v*^2 

©**Ktt. #ic«iB3n*t><s!>-mfc<. fliAtfStt-e 
— )£WI;:ffl^£ttTl^r;i/S±^#*9 0 %iifr&©X 50 



300Pf|lfl 1 00 Wit!) 300B#P^ 

0.6 1.0 0.7 

0.6 1.0 0.7 

0.6 1.0 0.7 

tzj}7 7>-k7S. y{?&<£?>-A-Dtitl$.Mmtfl OOO'Ciff 
'&C>&Mmf$.X v X-fe v 5 -y 9 £©-fr 7 5 y 
>7 W» <b tz -5 CD , & ■£> t> «^<ffiT-#UB (C*t JtS U X 
'J -f 5 KttHB, BTl/y/WbW7* 
7 X y ? &m&ffi.fc H © -?=? X =f- y 5 ttfr <E> Zz Z> fe © 

[0 0 7 9] Jtfcb. CinS©/1y 2 lC*fb 

Tffll^Sffi 1 <DmUSW\t. A° -v 2 

WKliE-^(t«». £t,<tt/t7^-y*#2«t¥S«: 

<D&^*&mcogsmtz\ti*><D&G&\zmnx^z>. 

[0 0 8 0] !>V&Hmi&t&&-?2>tztb\Zrty5-- 

viffo 2 \zm o n» *>tiit&m u - h tf > 8 ©ft^ o 

^r-v s *«:2JC^0#t-tfc«jftcOt>CO7i<*S. Itl^ffl 

[0 0 8 1] fip-&, 15©/t7v--yTH /Vy^r-y 
*^2tiCu?Sls]SSB5i^l 2tt£C0#')^ 5 h*^-^l 
*©**8BIC*»<*:5 l !y7 p 4 34*TAB (T a 
peAutomated Bonding) Hi£(C«fc 0 

»^«**n. /t-yy-v*#;2$ii^-r-5fe*©-y-7t? 
^©E^ats i 4 (c. s« i ic^snfe^^^-y y 

1 i p Chi pig^n. ^■coffliJffi&#BB5 i 'yy4^ 
««T*fc»©»lfil 5THATl»*. ft. 
6 -y y- v'v©^^^ 7^4 ©l^gffi«±fBtClS 

[0 0 8 2] 07© I CAW*r-5>«ttfare-JUK*-f 

u — K71/-A i eizm&yj )ia 1 7^^> 

bT*«W©S« 1 ^ITfe^. d©^1£ 1 ©A 1 

^^>UT#»^.yy4 7)^^^tl. U-K7U-A 1 
6 7 7"4 tt h 7 >X 7 KftCi 0 

#>tV >^ , 7<-V-7^^«?>T ; e-;i/H^Bgl 8Tt 
-;UH$nx^-5)o ft. ;OIC/t7ir-yTU «*£ 



( 11 ) 
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19 



20 



[0 0 8 3] Cine.@2~@7tf> I C/tytr— zST'lt. 

jaauAcA i 7^ i ic&^-r 3«£#<&-5. 0>j 

a«i lcS8lc^-TJ;o{CA I > l 9£->U3-> 
0!££^LT&£-T-5. MIC, 0 2-8OIC/1 

MCM (MultiChip Module) ?-X7<D 

rty*-isizhmi&mm~5ii&-e$>2>. io 

[0 0 8 4] ft. 02~8<7> I C/t-y^r-vfCJCfc^ 

c n 6 icig^s n-s t> ©Ttefc ir». 

[0 0 8 5] HBtUC. 02~8©# I C/Vyy-^IC^ 

#*f7 7"4$}§fLT, ss-y-r *;HM*1 0 01M 

PCTfigU 0 0B#Fp8. HAS TM1 100 Brf [b1 20 

sunt. -t©*t*, a i»ffi^**-r^A i-s i 
c 6«j«*nfc3|c»M©a«i zm^fc i c/t 
7 7--VTH. g#»fi^£ <e;6ft*ofc. u*» 

U A l«ffiJHS»fiRbJa:*»ofcA 1 - S i C«tS#* 
CAv^r-^TIt Steffi ©«tlg 
IC i7 5- -7 i7 (Dfttktfmeb "=> tU ZWZyy? (CigH L T 
A° -7 y-->*co^ffita^J!iD LtCtCiO. I C £g# 

imifiSL czzt Am*) <=> rut. 

[0 0 8 6] 

*^Bjicj:ntf. memmtmBmmiz 30 

fin7tWRt>VX«M otCu &^riE7>fr*^^6 



[01] »IIB*^5jiiSo«l3£«cfflir»*li«ft«-*w-rWfiii 
3T-£> -5. 

[02] *SEWO^#flc8«ffl*«*ffl«r»fc I C/ty^r 40 



[0 3] *&wv>¥&ftmmmmm&m^tzi 
[04] *ftwe>*m&mmmmffi.&m^fz 1 caw* 

[0 5] #f£ll8®#g#ggfflS«£ffi^7c¥Etf-JI' 

[0 6] *mw(D¥mftmwmmiR&m^tz¥m*-)]' 

0T&-5. 

[07] *mn<D¥B&i&mmmm&m^fz ; £-)],F? 

[0 8] *%H®¥»tt£Bffl£tiilCA 1 7-C 

•So 

a mm®. 
b we 

C OA^gP 

1 sis 

2 AW 

3 AMI 

4 ^mw^-yy 

5 Jg£# 

6 ^TZv^m 

7 #>^f >y7-f J r- 

8 *>y?u-h*tf> 

9 ft 

1 0 fffl^-il- 

1 1 jRU-f 5 h*^-7 

12 CufSllj^ESg 

13 it^-N'J>y 
1 4 BE^*« 

1 5 8HRi 
1 6 
1 7 

1 8 vmm 

19 AI7-f> 

2 0 ->U3->I 



[01] 



[03] 



V 



38mm 



-100mm- 




